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1 

imemu y-$x?mmfob. 

[ it mw 2 ] m o?asfsssc-9-- 5 x 9 m t , 

h £-£frtS^«^lk. 

HtriB^— sx^it ^wissBHioj^s-iftFflDWias t * 

[ If *il 3 ] huIEX t? */f-3l 7 x 7 -f r- (4 . ->y^/k 

-ffiia^x^-f K ^ytfy-ms^y^y-i K m 

^-rtL^ 1 07*4; t ^#sti:-r^ff*3a 1 xt±tf* 
[ if *Ji4 1 in>tt&ftaM2 » ne>mmm&- s 
i fc **fat-r4i»R« 1 xt±i»»«2 fcieawmwffl 
[ if *ii 5 ] HtriE?M^i{± . 70-100 mm%<7)x 

b°^;^7x^-f r-jftW&lA'O — 3 0M%CDft 

Mieifs 1 atA'm 2 -9-- 5 ^ 9 mmfecom tzmtrt x t 
*twr 7x5^ £-^rts t . 

ix*:l*Jg|SWik. 

mi eh 1 n 2 -9-- 5 x ?mmikvftBizmmftmn 
mbmmztix4t«i&&%ti* mzmiRVM2-y--$. 

-Wrgp&f»ik. 

mie# * cn^mmmmbmm^m^tL. mmm 
1 r# as 2 -9-- £ x ?mmw b ^mmmcvMttfa?) 

[ If ;ftif 7 ] friex W;H7x7-f Mi — -/ ^ 
-Ml7i5-{ K ^'y-^Sl?!?^ K ill 

v^-ffi*" 1 ix-fo&z b ^msLt-r&msme izmmco 
curias] mimmummRx/^mummn. xt° 
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*;WR 7x7^fhJ: ft <7)fflK^i&^- 5 x 9 W&9$B& 
Wnttth £ k S:#1tk-r^M^n6t:fEtt<7)3S77B 
ft ofi&ffiftif- 5 x 

[ n#i 9 ] fflfEa-^flWi . 70-100 mm%cr>x 

t G ^H7x7^f hsRtt&tfO — 3 0M:%c7)ftCD&K 
[0001] 

ive Temperature Coefficient : NTC)-+r— SX^^R;: 
Wf k LT figffl Lfcfl WiBKflaW^- 5 x 9 *-? fcRW 
[0002] 

[f*»S»] ftO&M£$C(NTC)^-$X?fflfg«4 
20 ^btlX^Z. 

[0003] Hmizz<7)n<7)temm&-$A?x=? 

f4. v^^>BSlt.^T*^Mn 3 04 OXtr^«3t^3Hi 
kLs iCtNi, Co, Fe s Cu, Al, Crai^-ec^fl&COfSfcfi 

7 5 — 10 Omol%OMn§r^k LTNi. Fe. Co. Cu. A 

i , cr^x'-^xi±ztwj±nm-$Mitmfrt>ffim-£ 

ft. 0 — 2 5mol%<0V s B s Ba. Bi s Ca. fa. S 

b. Sr. Ti„ Zr^X—^Xii^tlliLtcM^mHa^ 

tixmabimi&t. -t^-h, ^tuits 

30 k, MxMn3-x04COS3|sWjttNi s Fe, Co. Cu. Al . Cr=Sr 
k"OTC*^3SJPStL. Jfc. V. B. Ba. Bi. Ca. fa. S 
b. Sr. Ti. lr^b'(Oytm^».mumbLXmu^tL 

[0004] HR«tm<OiBieffi»1^5^^3lW±, 

K k ^jgtt tt^r kop^tt^*w»ffl« k tm&mz 

40 iot ^it-f S h <DX . fflfiict i -o T MMfSJffi(4 9 5 0 
•C~l , 4 0 0°COiEHT'»ft§#i. Mfe*c?)^{4 
5. 2&/ccmB.-Cfo& . 

[000 5] JilT. 06— H8^##(cLTi^*CD^H 
[0006] H6liHR«F3M^c«^<^»K5rffi 

**kL^Ni. Fe. Co. Cu. Al. CrCO^X~^Xl±^ti 
HLt<r>m^mimb . ?3sJPftkLTNi. Co. Fe. Cu. A 
50 1. faSV^^ffi^t%*)^7r^JPSnJttl^-ffilt,^^ 



(3) 
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»^uia»h HWl/CGgHth «<(3a»). 
[0007] Z<DXo tJgjfiSflfciWb** S»» LT 

-(slurry)'ftLfc«(5Ba8), x-T^X-r 4 >^(ta 
P e casting) sSSrfM LT S— h (sheet) J^STJjicJBW 
(6BW). 

EPUK (screen printing) T'ffM Lfc«fcflWI LT}S« 

[00 09] -WcffcS*Utlt«fitct*fi[*F^C# ST" 
«J»fLfcft<8R»h 1, 0 0 0°O~ 1, 4 0 0°CT-^ 

[ooio] vm. mmnM^mm-h . £#uia*s 

«H«at=Sii/Pb*iBA (12gPi b ) k AjHESiRi«^c 
£*t£ „ 20 
[0011] H7S.t^lll8{i^£?)»S^fl£7)?fiJS^ 

«2 1 OrtSE(c^ffiffi2 2 ^^^IIC* 0,^7 

s v 7 mu^mmzanmmmmmm 2 3 imm^tix 

S2 4#7FM£*U S-f<0fflUffiti±Mffi«ffi2 5#Jt&3)t 

[0012] ftoa&«^- 5 x y 5 ••/ 9 mm 
2 at, —mnMmmMz&^Tmmm'j?~t&%f&z 30 

[0013] wE«wwiwawEflaw--s^^ffl«7 i 

"fs ^Bffi2 2i±m^gP n Q otfflV^ixl.B#cOft^ffiSi 

&iww-*tt*i£ u mm. «g(Ag)^k^iK^fcL< 
[0014] tmwmmz ah, rtflrafefttfaBt** 
i ^hasftas 2 4 « . as , ftoas^ic^- 5 x 9 

m-^y 5 ••/^W^KMxMn3-x04^)T-ffMSiXTV^, L 

v ^toaifffaflfiwawasiftifc u-rwwtdKt l& < t 

[0015] 2 3 k Wffl«ffi2 5 t£ s m 

^m^mm^zmm^-m^m^&m^hmzmm 

[0016] H&$&n<QM&®36rt'-$iA?m*?>tf 
yJMOj&fo Ok Mn 3 - x 0 4 m it . 5S7?tL 50 
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[0017] ±m#<Dig&. M&TMWzmmilZj; <0 

t\ w&&t¥<vm&!fi4mtzmL<, immwazmmz 

%M Lt*f?rffilL«tmtS i k & J&& . H 
[0018] 

mm * ft 5 x ?mmm (h. - x o 4 $> t 

)FM LT 1 ^ *\ mfia^ i 5 l^haJ«|»BtiS!!iHi<0JP S 

Tatars =sr i , mm^Mco&mm^ 

[0019] tfz. ft^Sf^tf-SX^-fflvy^V 

^Lx\^tzMvmmm<D^.iuz^mx\ m 

A^r t'^XMiZii l^Tt7i77 ffitirflc^jSA § ^ h M 

mifih-otz. c\tin$> m&mmTngim £ new- « ^ 

Z k t> *> ^» i Wi«*«FSrm»S^lfifeiR"Ctt* 

[0020] Lfcit-j-c, *5MH(±i^)J: "3*ra»Sfc: 
«KtT3IStHS*iX:fc^T', *tf>m 1W«, ft^S« 
fiMfcl?— 5 X^*-f LT^hiJ^^^ 

[0021] *wmm2 mm. ?^=>a vmm®& 
ikt*s. 

[0022] *^w^3 BWtt, 4>IS*6S»ifeii+ 

SSf»f- 5 X SrJg (W4 i k fcft S . 
[0023] 

sii^^ss, i^aws*sr^kiass^-&^is*s 
fflmffi. mmmmmmmmtmm^zmm^ti. mm 

«S#:0*¥^r [fijeD MWffl (c^B!c S ix 5 ffl«fflSffiS.V ffi 

immfacoi.Tmizmmzii&xv^jis&y *y-i h% 
[0024] Hz. *mu±. 



(4) 

5 

[00 2 5] ifc, *?fiHHfc 3«mftR0>«lSflaft 

isn i svss 2 -9-- s x ^ ws*£7)ra^{a»r § x e* 

msm 2 -9-- 5 x ?wtibcoftmzmm&mmtmm 

totinmbimt&wsismmnm. Miam^-sx io 
9 mm^±m t mtm 2t-sx^ mmffcoTm izm 

t/mm&x cofrmmamm t qmwzm&zti. mm 
m i xxsm 2*r- s x t ?hgPf*iiii^*¥^T&] 

[00 26]#4L<(1 *^0Bti3V^TmiBxe^;P 
t^7x7^f hcOtfWU-rfL^ — 20 

[0027] afc, ntfa^f-auxti/iti. n.<vMm%m- 

- 5 X ^*$fi: X b°^^7 x =y A Y%M<r>^Mt^ 

[oo28]eiL<ii mm^mt. 70-100 

[0029] 

iwmmmco&M] itf. mnwmimmLxmm 
[0030] a-r. #HBH£^Tflirien!ffl£a«£-r& 

[0031] -tzh-h. mum. 3WB«n«iiiSflaft 

[00 32] KLh^i 5 2r^#£*tff L£*mt LT 

is, iwt«a&5f5at^i*L*aE*f: t^x t*;H7x 5 40 

[00 33] BMU^(FesQB)U. $*;fJjSil^©i» 

xmmcomm^i&mxmnx^ & wb-c** . «r «o <t 

d&lHfc&Ji. MS?. hT^WW h (magneto 

Plumbi te) £ X b°^ (s P i nel ) ^IMattfls 

[0 0 34] Z\Z\X\ ?^7hT7^^7x7 

•£-f S 7C * \>Z J; -5 T SrO , 6Fe 2 Os 4 JiBaO , 6Fe 2 Os T'St^ 
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-&7C^Cj;-5TMnFe2 04, NiFe 2 04 , CuFe204 3ri: tffo 

mtLx warn (Fe 2 o 3 ) zti g flo^jsjn § ix s i k £> 

[00 3 5 ] *^(7)^t;^^xb 0 ^;HfigOicSltt 
Plfcont J: 0 ft*«t=K»!W4 1 , x K*/H«B£ 

»OMnFe 2 04 , NiFe 2 04 , CuFe 2 04 £ t'ii#^^ttfl"P 

iJ-C* § ZnFe 2 04 Mi - s Zn s Fe 2 0 4 

tt^^t'i.Mn-Zn^^x^W K Cu-Zn^:? x h 
atXNi-Zn^^x^-f 

[0036] 43t, *B9B«reiiWS!lfcmaL!3r^RI 

•5ffll§(4. fijlEMn-Zn^ Ni -Zn^S.VCu-Zn^T' x 7 
x^^ bco^T-mfflwxb^;Htjt*^hLfcSifti; L 
[0037] i L<(4, *?|HJtf0Xb°^;^7x 
#96$aJK£f9!rf-6;t#>, AK Ca, Co. Cr. In. L 

a ^ pb. si. v^oauUR** 1 *— ±fcl±»^WfcJSan§ 

^Jil(f. Mn-Zn^7x7-f H4Ca. Si 
50°C^r^Ll, 3 5 0°C£XmttcDffl.J&lzJ:-oX^n 
[0038] —77. Ni-Zn^T'x^-f bhCu-Zn^T'x 

vt£Z\mn\^mw-^x9mmmzytLxn> 
mtw&t^wxx v ^ t v ^ *pjf t h h . 

[0039] Jil±o «fc 3 tXt^;H7x 5 >f MlBSc^ 

js. ffiMgkWtc txitmizmmcsmzm-ix v ^ . 

[0040] L^ot, *^-C14fflM^-g>ffl)j!c^^ 
o T . MamSSixfc^Wll^iWflaH^- S X ^ 
ffiiiOfffi LTXh^;«7x5^ b^»ttb^ 

4. 

[004 1 ] 1XF. ^fSaBcoHJfcWfc-PV^JBftHffi* 

[0042] <HJtMl>HlfcH2t«Sf-&fc, Ell 
l±*fMB<0SOtW 1 1 J: S±TfflffiSSt7 x5-fMl 



(5) 



[0043] mrlEH 1 xva 2 £#§HLT*0>MfltStf 

Xf*;l/7x7^ MNi-Zn ferrite)fg$f t/t 
f— T^-XtM >-^"(tape casting) i O^hSC 

Ig-.y^r/k- SISI?!?^ Mi, 6 6%<7)Fe 2 0 3 . 1 
6%ONiO, 14%OZnO, 4 %<Z)CU0<7>M-£% 9 9 . 5 
%(co. 5%<r>CaJ)^ Si02COMM&ttcomm}frt>ffil&. 10 

X'fc 1.17 XtfH 8 oftlSH 2 4 fc:* 4 SUfl-C, * «fl§ 

[ 0 0 4 4 ] -e<50f&. 6 3%OMn 2 0 3 . 1 5%CONiO, 2 
0%OCo 3 04S.V2%cO^-<7)ffiOfi!<;-5>(Fe2 03 , AI2O3, Cu 

*§*ifcffiKjeHS*s^ l , ( 9 0 0 ic) tuMBa 20 
[ 0 0 4 5 ] ft<JDiAK«$r^- sxwj — > 

is- h 3 1 C|^aiS«S3 2SWt*a3Sfl««3 3 
->is— h 3 4 fc fcfc fc£*f"C9Jf*«JiU itl2r8 
1 3 0°C^K-fb»fflMT«L-Cflffi«ffi3 5*JgJfc*- 

[0046] 02 W^HtWfc: J: &mgf|e)&ftffilK 
^ 6 t * 4 "9 *t=Sr v ^**f*C* * ^ K *;l<* 7 x * 
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[0047] <tmm 1 >mmm 1 1 im-thtz^, m 

[0048] HMsWltJ:0^t*;WR7x5-f HSR* 

[0049] 1. 7x5^ h^9m^mmtn.^mm 

WWBH»£A*rc 3 0 Lfc . mm 

[0050] 2 . «a«Wtt*aSLfcfeS, l»N 1 
[005 1 ] 3 . 3^£>WWJttt£Iia?$N&;fctf>P h5 

to - . y 7-}vm&mmmiz 1 s mmmm tti . Mia^sas 

[0052] 4 . J!RW3cStttitit^-*fcft 1 1 0°C^) 
*frTCl 0 0 OBflffiRHLfc* 1 , HSfi^Jl aVJtKM 

[0053] l>J±com$kt:m.-&Lfzi>cr>tf$k 1 "C\ Hlfe 
[0054] 

imi ] 







mmmi 




mmm.m 














— lKQcm 


~lKOcm 






3600K 
















—0.5% 


—0. 5% 



[0 0 5 5] <HttW2>vy^yffi<a3fiCMn-Zn>7x5 * 9, ttfflSfUtafft(iNi-ZiuR7x5-Y bSrMn-Zn^^ 

fmrn^zwrnLfz. mmfrmmmm ltm—Th ^50 [ 0 0 5 6 ] mmm2 izx o«Ees#utMn-zi«R7x9 
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s.x^mm'j- titmm 1 ««si?)sifiwff&^ [ 0 0 5 7 ] 
mmtmt Lximttzm^^mitmiti^im* m2 1 









HsUfHi 
















— lKQcm 


— lKQcra 






3600K 


3600K 








— 






~0. 5% 


—0. 5% 
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1 0 



[0 0 58] ZC0i.0l l Zttn-Znm7x.7J hmt&WSt 

[0 0 5 9] -f&jb'fc, Xh"^7i?-{ h<9%£\ 
x^^ hCftfL^Cii, ftO&Sfilic^-SX? 

[0060] a*;, uttn 1 avsutw 2ti±v>-^> 

-IIS , - «y *fr-W6A t */WR 7 ^ 5 >f h #^ 
[00 6 1 ] <HSg^J 3 >Ni -Zn^ 7i7-f b«)*k ft^O 



5* Lfc. 

[0062] -t+chh. mmm\mfmm\2\ixv** 



i7-f M&3fc£3M3rC5'— M£*C# oJtiC^a 

Sr^guffias-cffiffl t mm 3 ax e 7 x 

20 [ 0 0 6 3 ] £ £ T\ m&ltm& 7x5^ 

"To ^ib**U 0 0T-&W;£?hSP«liJf £X 

oiB«flaH^- s x ^ H«5te«ft * mm Ltz ^- h t« 

[0064] HJS#iJ3 fcJ: 9^-££ix*:*Wk LT?hSP 

flaw t»3t tfc*p(owttt^ 3 ^ t>t . 

[0065] 
30 [SI3] 



(ft*) 


100 


90 


eo 


70 


60 


50 


40 


30 


20 


10 


0 




ft 


M 






ft 






m 


ft 




■te 




E 25 CkQcm) 




—1 


~i 


— 1 


—1 


— 1 


— 1 


—1 


— 1 


— 1 


— 1 




3600 


3600 


3600 


3600 


3600 


3600 


3600 


3600 


3600 


3600 


3600 




m& 








-BP 


-* 


-» 




-as 
mik 


-as 


-SB 
ISA 


*tJ3\ AR/Rq ) 


— 0. 5 


—0. 5 


~0.5 


—0. 5 


— 0, 5 


~0,5 


—0.5 


-0.5 


—0.5 


—0,5 


—0.5 



[00 66] ***IS»O^^IMBH^I> k . ^hgP^^S 

iiitiiift«?at«t- 5 x7*f »ss 



[0067] t^Wilt^ttfffC J; oT^cS < 
[00 68] L^L. W»ffitOii^tc(^hgPffiH)lT- 



1 1 

£ < 4 ft (5 ir*0>4*tt***Jkr 4 i fc ***>*»S . 

t x=F<&m£m-i& s m& ft . 

[00 69] Lfcj&^T, ^SPffiHili; LTi4Xt°*/P 
r^tli, 7 0—10 OMSgCOXe *;Wfi7i5 

o-3 0M»«om<oaKfla8g|t*f*-frt*i fctf 



4 K 

[0070] xtr*/t^S7 z7^t ft w?as«m*w 

[00 7 1 ] liLLOj: a KJ^gBftiSii: LT$)Mxb° 
[ 0 0 7 2 ] iJcfc „ ffifBRSStt* K*;WR:7 x7-fl^ 
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* [0073] <mmm4>m3i^mmcomiiWU t± 

T\ *F^^tclillW^flaRlf-S^^ffl«W5 1 
iz i s x ^«^{4>t?Scoft co#«f^tf - SX^ 

*?tjt l t p^afmi^jfi § *rc v v ^ t t>mmx 
10 [oo74iB3«j;3 coi&mmw-- 5 x 

h * fSffl L , ^MfiJ 1.2.3 -CUB t fc =fc 

[0075] m.4imi-mm%<^i^M\mmn^-^. 

X^JfiiU AStM£ZD-CuSXK*/WR:7x5-f bJi 
•OHM* Lfc^BQKatfDiBKflaW-- 5 x^gjt^ (USStfiJ 

fcJWKJftft coiweflaW^- Sxj'If ( JtKW2> z>*M£ 
20 £jjrf. <It99#, HJfiM4T-(4irbjSffi* i 4kQ • cmT, 

b 2 5 / 8 5 mk.rn.rn , 1 sox-ca * a^it ^jk^i msb* 

[0076] 
[H4] 









JMfrBU 
















— lOQKQcm 


•^70KQctn 






4150K 


4150K 














—a 5% 


-2% 



[0 0 77]i4Oiat:, XW;H7x7^fb^ * 
SPffillMT-ffiffl L fcJWRJEJft 0>iISfl«W^- 5X^«^ 
{4, »Hbfettt,l44*»fc3aWS*lT. Ifi^£ttt7x 

[0078] 5gft. -«W5:WJH^m^4am«»^--5 
X^fflSt^i^O. 5%|^0>SHfB6^*jjH-fc*>* 40 

jfiWtt*** ft «£tel±sB0tWfc:»£-r ft IW93agtt<Ofi 
TJ|« ^7x5n ftUJi ^fi^-tS i k £ i 0 BMW 

[0 0 7 9] iffBfOJ: 5 fc*H3*Lfc1f— 5 

*^{4. fia«v^«Mt-sx^ffli 

tf*MfflL)t3& 1 , *f«SS^xt^;H7x7^ hf* 



k q 1 0 k a t TwiEHT-* nmiimry-- 5 x ^ 

* A^-Tft i 1 3&fWCft -5 t^^\ *«HHT^ Lit 

^BgeflBttsffl-t* t50kQ, 100k Qwtffc 
[ooso] «t»H*Sffc*v^«^m^am«»^-- 

^. LfctfoT, R-^B^Scffi(-^-5X^!ftt45ESS[) 

^-ti:ft#«^«M^MT\ 7x5^ hSr^SJi 
TfOfflLfc*^', 7x7-f bJik^-5X^Jioff§S- 

i»ts - k i>z j; 0 , — 3<o««fc*f Lx^m^mmu 

tfMMX*%%>m\ififo&« 

[0081 ] m fc, ±3PfcT3£ffiJ£3totSaglittf>* 
W4. (Ni. Zn)-CuiR7i9-f hS^jS^-fcL, ilt 
ft iOiaffiffiSH-- 5 X ^ c7)*«^^7tie« (f i 1 ler) fc 



1 3 

[0082] <HJfiM 5 >HJfcM 5 U 3 iffF^Wfi* 
«f- S x ? fflfg^fcW L , ^tt«JB*IHBl&7 (T 
cxo) S^ffl<JOffiffiK^- Sx^h 

[0083] fi£*t(4HRWtC#««Ofiafflat/i*«ffl 

[0084] ^m-c\±wmmmzx^^)v^hy ^a 
btmrnzmmtx, -t^h%. mmm^x-n^mm 
m*r- s x^mmm^ 2 wmmfrxx c*/wr ? x 

5>f bfflj£^2«£ffifflLTffia2fflO^-$X^£ 1 

So 

[0085] z:<»m#mMmt. Tmz&mzntzm 
ffl ltjmkssiss*.* ±§E^^$n^«aiT'Aii$ 

[0 0 86] 4tT\ 7i7^f hfflfiWk LT5%OCu 
0, 19%tOZn0, 6 6%<OFei03<Oa&fll9 9. 5% 
t, ^WffiCO. 5%CaDX«Si0 2 cOf)tM^^*ifi£J:t 

-c-^js § futt&***wi l , zti&n m ix if y - y ^ 

1.71 ^fSglJ^S . 

[0 0 87] ^P B 1ffiaM6 4, 74ffl7i7^NMt 
LTs 6%c7)CuO. 19%CDZnO. 6 5%<7)Fe 2 03 O?Ft-£- 
1199. 5%(C. ^<r>mi,Z0. 5%cOCaDXJiSi0 2 <7)« 

[0088] m«oiae«»^— sx^i as* & 

2. 7 2k LT. 6 3%^Mn 2 0 3 . 1 5%ONiO. 2 0% 
OCos04k-!-C0fl!!<7)M*^2%(Fe2 03 , AI2O3, CuO. L 
a 2 Os XfcHI^W) OffijST-^fiSS *lfc»5fc*f Offl 

LT IT V-y^-bZWffiL. M.co^&m^- 5 X 9 
ffllg2a/i*6 3. 7 3k LT. 5 0%OMn 2 0 3 , 2 0 
%(ONiO. 3 0%<7)Fe 2 03 i:-e^ffiO«*^7>2%(Fe 
2 0 3 , AI2O3, CuO. La 2 0 3 ^#— XliM-&mX'-&f&Ztl 



(8) f§HH2 0 0 1 -3 388 0 5 

1 4 

[0089] 5 X y-fflfl 1 «Bflsfc S§ 

2 ffiji* t <nmz\*i&mm 6 5. 7 5 1 fmm&m'mm 

6 6, 7 6*JgjfiLfc. 
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spite of the stability of the element by the environmental change of the 
outside, particularly excellent corrosion resistance by improving the 
protective layer of the negative temperature coefficient thermistor element, a 
veneer type negative temperature coefficient thermistor element having 
thermal stability improved together with excellent corrosion resistance by 
utilizing a ferrite composition, and a polyfunctional type negative 
coefficient thermistor element using a ferrite sheet as an intermediate 
insulating layer or an intermediate protective layer. 

SOLUTION: The negative temperature coefficient thermistor element is 
composed of a thermistor laminate, internal electrodes formed in the 
laminate, electrodes for connection to the outside connecting the laminate 
and the outside, side face electrodes electrically connected to the electrodes 
for connaction to the outside formed on both side faces in the longitudinal 
direction of the laminate and the external protective layers being laminated 
on the upper-lower surfaces of the laminate and containing spinnel ferrite. 
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